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PROBLEM TO BE SOLVED: To shorten time and to 
reduce costs for the wiring design of a chip 
supporting substrate concerning a semiconductor 
device, with which a flip chip connection is 
performed. 

SOLUTION: This device is composed of multiple bump 
electrodes for flip chip connection electrically 
connected with the pad of a semiconductor chip 1 
and located in the shape of grid, a BGA substrate 
2 for supporting the semiconductor chip 1 with the 
flip chip connection, and multiple solder balls 
provided in the shape of grid on the backside of 
the BGA substrate 1. Concerning multiple bump 
lands 2a for chip provided on a chip supporting 
plane 2b of the BGA substrate 2 and multiple bump 
lands 2h for external terminal provided on the 
backside, the bump lands 2a for chip are provided 
with the 1/2 install pitch of the bump lands 2h 
for external terminal and the bump lands 2a for 
chip and the bump lands 2h for external terminal are mutually provided while being 
regularly located. Thus, wiring layout such as location of through holes 2d can be 
faci I i tated. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision 
of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
regi strat ion] 



'.•-WAS* 




St- 

3 

Q O O 

d o o o o O o-- 

GO- O Q 0 0 * J 



Searching PAJ Page 2 of 2 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C) ; 1998,2003 Japan Patent Office 



Page 1 of 8 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a semiconductor manufacturing technology, 
especially this invention is applied to time shortening and cost reduction of a wiring design in the chip 
support substrate of BGA (Ball Grid Array), and relates to effective technology. 
[0002] 

[Description of the Prior Art] the technology explained below -- this invention - research - it faces 
completing, this invention person inquires, and the outline is as follows 
[0003] In the semiconductor device which has the semiconductor chip in which semiconductor 
integrated circuits, such as a cache memory, were formed, BGA is known as an example of package 
structure which attains the miniaturization. This BGA is the thing of the area array structure where two 
or more solder balls which are external terminals were attached in the rear face of the BGA substrate 
(chip support substrate) which supports a semiconductor chip, and is also a semiconductor package 
suitable for high density assembly. 

[0004] In addition, in BGA for cache memories etc., the flip-chip-bonding method which was excellent 
in the electrical property from the wirebonding method is becoming in use. 

[0005] This flip chip bonding makes the active side (principal plane) of a semiconductor chip counter 
with the chip back face of a BGA substrate, is the technology of mounting a semiconductor chip in this 
state, arranges a bump electrode to the bump land for a chip of a BGA substrate (terminal for bump 
electrode loading), and is supporting the semiconductor chip through the aforementioned bump 
electrode. 

[0006] Here, BGA which performed flip chip bonding is indicated by JP,9-82756,A, JP,9-92685,A, 

JP,6-32621 1,A, and JP 5 7-1 1 1278, A, for example. 

[0007] 

[Problem(s) to be Solved by the Invention] a place -- especially as for the relation between the pitch of 
the surface electrode of a semiconductor chip and arrangement, and the installation pitch of the bump 
land for a chip of a BGA substrate and arrangement that mount this, the rule is not defined in the flip 
chip bonding of said technology 

[0008] Therefore, when the installation pitch of the bump land for external terminals prepared in a chip 
back face and the field of an opposite side carries out flip chip bonding of the semiconductor chip to the 
already decided BGA substrate, through hole arrangement and the wiring layout of a BGA substrate are 
complicated as the pitch of the surface electrode of a semiconductor chip is arbitrary. 
[0009] Consequently, the problem that time to spend on the layout design of wiring in a BGA substrate 
increases arises. 

[0010] Moreover, an expensive build-up substrate and a multilayer-interconnection substrate must be 
applied to a BGA substrate, and a bird clapper becomes a cost rise with a problem. 
[001 1] The purpose of this invention is to offer the semiconductor device and its manufacture method of 
the flip chip bonding which plans time shortening and cost reduction of the wiring design of a chip 
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support substrate. 

[0012] The other purposes and the new feature will become clear from description and the 
accompanying drawing of this specification at the aforementioned row of this invention. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0014] Namely, two or more bump electrodes for flip chip bonding which connect the semiconductor 
device of this invention with the surface electrode of a semiconductor chip electrically, The chip support 
substrate which supports the aforementioned semiconductor chip by flip chip bonding through the 
aforementioned bump electrode, Two or more terminals for bump electrode loading which have two or 
more external terminals of the aforementioned semiconductor device formed in the chip back face of the 
aforementioned chip support substrate, and the field of an opposite side, and were prepared in the 
aforementioned chip back face of the aforementioned chip support substrate, In two or more terminals 
for external terminal loading prepared in the aforementioned chip back face and the field of an opposite 
side, between the aforementioned terminal for bump electrode loading, and the aforementioned terminal 
for external terminal loading, each installation pitch and arrangement have regularity mutually, and are 
prepared in it. 

[0015] Furthermore, two or more bump electrodes for flip chip bonding which connect the 
semiconductor device of this invention with the surface electrode of a semiconductor chip electrically, 
The chip support substrate which supports the aforementioned semiconductor chip by flip chip bonding 
through the aforementioned bump electrode, Two or more terminals for bump electrode loading which 
have two or more external terminals of the aforementioned semiconductor device formed in the chip 
back face of the aforementioned chip support substrate, and the field of an opposite side, and were 
prepared in the aforementioned chip back face of the aforementioned chip support substrate, In two or 
more terminals for external terminal loading prepared in the aforementioned chip back face and the field 
of an opposite side, while the aforementioned terminal for bump electrode loading is prepared in one 
half of the installation pitches of the aforementioned terminal for external terminal loading The 
aforementioned terminal for bump electrode loading and the aforementioned terminal for external 
terminal loading are mutually prepared by arrangement with regularity. 
[0016] While according to this invention becoming possible to give regularity and to pull out a 
connection pattern and a through hole from the terminal for bump electrode loading, consequently being 
able to shorten the time of the wiring layout design in a chip support substrate, wiring layout design in 
consideration of wiring length can be performed. 

[0017] Therefore, the flexibility of a wiring layout can be increased and easy-ization of a wiring layout 
can be attained. 

[0018] Moreover, two or more terminals for bump electrode loading in which the manufacture method 
of the semiconductor device of this invention is formed in a chip back face, and the bump electrode for 
flip chip bonding can be carried, In two or more terminals for external terminal loading prepared in the 
aforementioned chip back face and the field of an opposite side The process for which the chip support 
substrate by which each installation pitch and arrangement were mutually prepared by having regularity 
between the aforementioned terminal for bump electrode loading and the aforementioned terminal for 
external terminal loading is prepared, In the process which carries out flip chip bonding of the 
semiconductor chip to the aforementioned chip back face of the aforementioned chip support substrate 
through the aforementioned bump electrode, and the aforementioned chip back face of the 
aforementioned chip support substrate and the field of an opposite side in which the aforementioned 
bump electrode was prepared It has the process which prepares the external terminal of a semiconductor 
device in two or more terminals for external terminal loading with which the aforementioned installation 
pitch and the aforementioned arrangement were installed in the aforementioned terminal for bump 
electrode loading, and mutual by having regularity. 
[0019] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail 
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based on a drawing. In addition, in the complete diagram for explaining the gestalt of operation, the 
same sign is given to the member which has the same function, and explanation of the repeat is omitted. 
[0020] The composition perspective diagram which drawing 1 decomposes an example of the structure 
of the semiconductor device (BGA) in the gestalt of operation of this invention, and is shown, The 
fragmentary sectional view showing the structure which shows drawing 2 in drawing 1 and an example 
of a mounting state of a semiconductor device, The expansion plan showing an example of the structure 
of a chip-size package with the semiconductor chip included in the semiconductor device which shows 
drawing 3 to drawing 1 , The plan in which drawing 4's penetrating an example of arrangement of the 
terminal for bump electrode loading and the terminal for external terminal loading in the BGA substrate 
used for the semiconductor device shown in drawing 1 , and a through hole, and showing a 
semiconductor chip and a BGA substrate, The expansion plan showing an example of arrangement of 
the terminal for bump electrode loading and through hole in the BGA substrate which shows drawing 5 
to drawing 4 , and a circuit pattern, The bottom plan view showing an example of correspondence of 
arrangement of the external terminal of the semiconductor device which shows drawing.6 to drawing 1 , 
and the pin number of this, the pin functional diagram showing in an abbreviation an example of the 
function of each external terminal which shows drawin g 7 in drawing 6 , and drawing .8 are the pin 
functional description views explaining the detail of each abbreviation in the function of the external 
terminal shown in drawing 7 . 

[0021] The semiconductor device of the gestalt of this operation shown in drawmg_l and drawing_2 
mounts the semiconductor chip 1 by which semiconductor integrated circuits, such as memory (for 
example, SSRAM (Synchronous Static Random Access Memory)), were formed in principal plane lb 
by flip chip bonding in the BGA substrate 2 which is a chip support substrate, for example, is SSRAM 
for the level 2 caches of an engineering workstation etc., and is BGA9 of the area array type with which 
two or more solder balls 3 were formed in rear-face 2c of the BGA substrate 2 in the shape of a grid as 
an external terminal. 

[0022] In addition, the gestalt of this operation explains the case of BGA9 of 1 19 pins (7x17 pins) as an 
example of the above BGA 9. However, the number of external terminals, i.e., the number of installation 
of the solder ball 3, may not be limited to 1 19 pieces, and the number may be less than 119 pieces, or 
may be 119 or more pieces, such as 153 etc. pieces. 

[0023] Moreover, in BGA9 explained with the gestalt of this operation, as shown in drawi ng 1_ and 
drawin g 6 , the solder ball 3 is arranged in the shape of a grid (7x17) by chip back-face 2b of the BGA 
substrate 2, and rear-face 2c which is the field of an opposite side, and is prepared in it. 
[0024] Furthermore, the gestalt of this operation explains the case where the chip-size package 6 with 
which rewiring 6a as shows arrangement of pad la (surface electrode) formed in the principal plane lb 
to drawing 3 replaced with arrangement of the shape of a grid for bump electrode 4 as a semiconductor 
chip 1 was formed is used. 

[0025] That is, on principal plane lb of the semiconductor chip 1 shown in drawing.2 , Id of insulator 
layers and rewiring 6a which were formed at the last process of a semiconductor manufacturing process 
as shown in drawing 3 are formed, and the array of pad la is transposed to the array of the shape of a 
grid for bump electrode 4 by this rewiring 6a. 

[0026] Thereby, the signal from a semiconductor chip 1 is told to the solder ball 3 which is the external 
terminal of the rear-face 2c through rewiring 6a and the BGA substrate 2. 

[0027] Then, when the composition of the above BGA 9 is explained, it is that in which a semiconductor 
chip 1 is mounted by flip chip bonding. Two or more bump electrodes 4 for flip chip bonding which 
connected with pad la (surface electrode) of a semiconductor chip 1 electrically, and have been arranged 
in the shape of a grid, The BGA substrate 2 (chip support substrate) which supports a semiconductor 
chip 1 by flip chip bonding through two or more bump electrodes 4, Two or more solder balls 3 which 
are the external terminals of BGA9 prepared in rear-face 2c of the BGA substrate 2 in the shape of a 
grid, Two or more bump land 2a for a chip which consisted of a protective cover 8 attached in tooth- 
back lc of a semiconductor chip 1 by adhesives 7, and was prepared in chip back-face 2b of the BGA 
substrate 2 (terminal for bump electrode loading), In two or more bump land 2h for external terminals 
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(terminal for external terminal loading) prepared in rear-face 2c, while being prepared in the installation 
pitch of 1/2 whose bump land 2a for a chip is bump land 2h for external terminals Bump land 2a for a 
chip and bump land 2h for external terminals are mutually prepared by arrangement with regularity. 
[0028] namely in the BGA substrate 2 of BGA9 of the gestalt of this operation As shown in drawing 4 , 
the installation pitch of two or more bump land 2a for a chip formed in the chip back-face 2b by grid- 
like arrangement It is prepared by one half of the two or more bump land 2h [ for external terminals ] 
installation pitches formed in the rear-face 2c side of chip back-face 2b by grid-like arrangement, and 
sets to the chip loading field of chip back-face 2b. It has regularity to which small circular four bump 
lands 2for chip a accomplishes a square corresponding to one circular bump land 2h [ for external 
terminals ] periphery by the side of rear-face 2c, and is arranged, by this Bump land 2a for a chip by the 
side of chip back-face 2b and bump land 2h for external terminals by the side of rear-face 2c are 
mutually arranged in the state with regularity. 

[0029] That is, small four bump lands 2for chip a squarely arranged in chip back-face 2b is prepared so 
that it may correspond to one circular bump land 2h [ for external terminals ] periphery of rear-face 2c 
of the BGA substrate 2. 

[0030] In addition, drawin g 4 penetrates a semiconductor chip 1 and the BGA substrate 2 tor the thing in 
the state where the chip-size package 6 (refer to drawing 3 ) with the semiconductor chip 1 was mounted 
in chip back-face 2b of the BGA substrate 2, from the upper part, and shows arrangement of bump land 
2for chip a, and bump land 2h for external terminals, penetration type through hole 2d, and connection 

[0CB 1] Here a detail bump land 2a for a chip in the BGA substrate 2 in SSRAM for the level 2 caches of 
an engineering workstation and arrangement-related [ through hole 2d ] is explained using diawing^5 . 
[0032] In addition, in Above SSRAM, generally, every direction of the installation pitch of the solder 
ball 3 which is the external terminal arranged in the shape of a grid at rear-face 2c of the BGA substrate 
2 is 1.27mm. Therefore, by BGA9 of the gestalt of this operation, the installation pitch (B) of bump land 
2a for a chip shown in drawing^ is 1/2 [1.27mm ], and is set to B= 0.635mm. 

[0033] As a wiring layout rule, moreover, a line pattern / space =0.05mm / 0.05mm, The diameter ot the 
diameter / solder-resist opening 2e of bump land 2a for a chip = 0.35mm of phi0.25 mm/phi The 
diameter of through hole 2d a diameter / through hole land 2j = 0.30mm of phi0.20 mm/phi Solder- 
resist position gap tolerance = The inside of bump land 2a [ in / drawing 5 / further / it is referred to as 
0 05mm and ] for four chips arranged squarely, The center of through hole land 2j connected by bump 
land 2a for a chip and connection pattern 2i which have been arranged under the right Go with this bump 
land 2a for a chip, and it arranges at the center with lower left bump land 2a for a chip. And if it goes 
with the edge of through hole land 2j and distance (F) with the edge of solder-resist opening 2e of lower 
left bump land 2a for a chip is set to F= 0.05mm The distance (E) of the edge of solder-resist opening 2e 
of bump land 2a for a chip on the left and the edge of through hole land 2j is set to E 0- 22mm - 
[00341 this value of (E) - drawing 5 - setting - C=0.635-H and H2+G2 =12 C=0.635-root (I2-G2) - 
becoming - thereby - C=0^35^ot(0.35/2 + 0.05 + 0.3/2) (2-(0.635/2) 2) "0.635-0.20=0.435 - 
moZe?C2 + G2 =D2 D=root (G2+C2) - becoming - D=root(0.635/2) (2+C2) -0.54 - E=D -0.35 / 
2-0.3/ 2**0.22 asks further 

[00351 the case where it lets one circuit pattern 2k which is a line pattern pass between the edge ot 
solder-resist opening 2e of upper left bump land 2a for a chip, and the edge of through hole land 2j in 
that case ~ distance [ of solder-resist position gap tolerance (0.05mm) + circuit pattern 2k ] (0.05mm) 
between width-of-face (0.05mm) + wiring = - although it is required 0.15mm, the aforementioned 
distance (E) is E>=0.15mm while being E**0.22mm 

[00361 Therefore, since the aforementioned distance (E) is sufficiently larger than the distance (0.15mm) 
needed, it can do what (it takes about) circuit pattern 2k which is a line pattern is formed for between the 
edge of solder-resist opening 2e of bump land 2a for a chip at the upper left of drawing 5 , and the edge 

of through hole land 2j. .. , , • r +u „uu a 

[00371 Thus, it can increase the flexibility of a wiring design on wiring layout design for through hole 
2d and circuit pattern 2k to be formed among bump land 2a for a chip in chip back-face 2b of the BGA 
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substrate 2, and it can aim at shortening of a design time. By the BGA substrate 2 shown in drawing 4 of 
the gestalt of this operation, bump land 2a for a chip and through hole 2d can be regularly arranged at a 
rate of about 1 to 1 . 

[0038] Moreover, the flip chip bonding in BGA9 makes the active side (principal plane lb) of the 
semiconductor chip 1 in a chip-size package 6 counter with chip back-face 2b of the BGA substrate 2, 
and mounts a semiconductor chip 1 in the BGA substrate 2 through the bump electrode 4 which consists 
of solder etc. in this state (face down). 

[0039] In addition, beforehand, since the semiconductor chip 1 in BGA9 of the gestalt of this operation 
is also a chip-size package 6, as shown at drawing 3 on Id of insulator layers of principal plane lb of a 
semiconductor chip 1 , that by which the bump electrode 4 by solder has been arranged in the shape of a 
grid has been used for it. 

[0040] Moreover, it is the multilayer-interconnection substrate of about 2-4 layers, and the BGA 
substrate 2 can be electrically connected by penetration type through hole 2d as [ shows even bump land 
2h for external terminals formed in the rear-face 2c from bump land 2for chip a formed in chip back- 
face 2b to drawing 2 ]. 

[0041] Furthermore, in order to raise an electrical property, 2f of solid wiring for GND and 2g of solid 
wiring for power supplies are formed in the interior of the BGA substrate 2 which is a multilayer- 
interconnection substrate. 

[0042] Moreover, between a semiconductor chip 1 and the BGA substrate 2, as shown in drawin g 1 and 
drawing 2 , it fills up with the under-filling 5 by the epoxy resin etc., and the connection reliability of the 
soldered joint by flip chip bonding can be improved by this. 

[0043] Moreover, the protective cover 8 as shown in drawin g 2 is attached in tooth-back lc of the 
semiconductor chip 1 of BGA9 of the gestalt of this operation by the adhesives 7, such as silicone 
adhesives. 

[0044] In addition, a protective cover 8 is formed with metal plates, such as stainless steel, and bending 
by the lower part is formed in the protective cover 8 of BGA9 of the gestalt of this operation so that side 
le of a semiconductor chip 1 can also be protected. 

[0045] Moreover, in BGA9 of SSRAM for the level 2 caches of an engineering workstation, near this 
BGA9, as shown in drawin g 2 , CPU (Central Processing Unit) of the same BGA structure etc. is 
mounted, and it is mounted in the mounting substrate 10 by the reflow etc., and thereby, each solder ball 
3 which is an external terminal melts by the reflow, and is electrically connected with each substrate side 
edge child 10a of the mounting substrate 10. 

[0046] In addition, in BGA9, drawing 6 , drawing 7 , and drawing 8 make the pin number of the solder 
ball 3 which are 119 external terminals arranged in the shape of a grid at rear-face 2c of the BGA 
substrate 2, and the function of each pin correspond by matrix arrangement, and show them. 
[0047] Next, the manufacture method of the semiconductor device (BGA9) by the form of this operation 
is explained. 

[0048] In addition, although the manufacture method of the aforementioned semiconductor device is the 
manufacture method of BGA9 of 1 1 9 pins shown in drawing 1 and dr a win g 2 , the number of external 
terminals may not be limited to 1 19 pins, and may be things other than 1 19 pins. 
[0049] First, two or more semiconductor chips 1 in which the semiconductor integrated circuit of 
requests, such as memory, was formed are prepared. 

[0050] With the gestalt of this operation, the chip-size package 6 with which rewiring 6a as shows 
arrangement of pad la formed in principal plane lb of a semiconductor chip 1 to drawing_3 replaced 
with arrangement of the shape of a grid for bump electrode 4 was formed is prepared. 
[0051] That is, on principal plane lb of the semiconductor chip 1 of a chip-size package 6, Id of 
insulator layers and rewiring 6a which were formed at the last process of a semiconductor 
manufacturing process are formed, and the array of pad la is transposed to the array of the shape of a 
grid for bump electrode 4 by this rewiring 6a. 

[0052] In addition, in case the bump electrode 4 by solder is formed on this semiconductor chip 1 at the 
shape of a grid, solder printing is performed, a reflow of this is carried out, and the bump electrode 4 is 
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formed. 

[0053] Two or more bump land 2a for a chip which is prepared in chip back-face 2b, and can, on the 
other hand, carry the bump electrode 4 for flip chip bonding, In chip back-face 2b and two or more 
bump land 2h for external terminals prepared in rear-face 2c of an opposite side, while being prepared in 
the installation pitch of 1/2 whose bump land 2a for a chip is bump land 2h for external terminals The 
BGA substrate 2 (chip support substrate) shown in drawing 4 by which bump land 2a for a chip and 
bump land 2h for external terminals were mutually prepared by arrangement with regularity is prepared. 
[0054] The BGA substrate 2 used with the gestalt of this operation here As shown in drawing 4 , in the 
chip loading field of chip back-face 2b, the installation pitch (0.635mm) of bump land 2a for a chip 
formed in the chip back-face 2b It is prepared by one half of the bump land 2h [ for external terminals ] 
installation pitches (1.27mm) formed in the rear- face 2c side of chip back- face 2b. It has regularity to 
which small circular four bump lands 2for chip a accomplishes a square corresponding to one circular 
bump land 2h [ for external terminals ] periphery, and is arranged, and by this Bump land 2a for a chip 
and bump land 2h for external terminals are mutually arranged in the state with regularity. 
[0055] That is, small four bump lands 2for chip a squarely arranged in the chip loading field of chip 
back-face 2b is prepared so that it may correspond to one circular bump land 2h [ for external terminals ] 
periphery of rear-face 2c of the BGA substrate 2. 

[0056] Thereby, by the BGA substrate 2 of the gestalt of this operation, through hole 2d of the 
penetration type which connects electrically bump land 2a for a chip by the side of chip back-face 2b 
and bump land 2h for external terminals by the side of the rear-face 2c is regularly prepared in the chip 
loading field of the BGA substrate 2 at bump land 2a for a chip, and a rate of about 1 to 1 . 
[0057] Then, flip chip bonding of the semiconductor chip 1 of a chip-size package 6 is carried out to 
chip back-face 2b of the BGA substrate 2 through the bump electrode 4. 

[0058] Each bump electrode 4 first arranged in the shape of a grid at Id of insulator layers of the 
semiconductor chip 1 of a chip-size package 6 in that case as shown in drawing 3 , A position with each 
bump land 2a for a chip of chip back-face 2b of the BGA substrate 2 corresponding to this is doubled. 
And principal plane lb of a semiconductor chip 1 and chip back-face 2b of the BGA substrate 2 are 
made to counter, and a semiconductor chip 1 6, i.e., a chip-size package, is arranged on chip back-face 
2b of the BGA substrate 2 in the state of a face down. 

[0059] Then, a reflow is performed, the bump electrode 4 of solder is fused, and each bump electrode 4 
and bump land 2a for a chip of the BGA substrate 2 are connected. 
[0060] Thereby, flip chip bonding is completed. 

[0061] Then, 119 solder balls 3 which are external terminals are formed in each bump land 2h for 
external terminals of rear-face 2c of the BGA substrate 2 by imprint. 

[0062] In addition, it is drawing 6 which showed arrangement of the shape of a grid of the solder ball 3 
which is the external terminal of BGA9. 

[0063] Then, to the flip-chip-bonding section of a semiconductor chip 1 and the BGA substrate 2, the 

resin of an epoxy system etc. is applied and under- filling 5 is formed. 

[0064] Then, the adhesives 7, such as silicone adhesives, are applied to tooth-back 1c of a 

semiconductor chip 1, and a protective cover 8 is attached here. 

[0065] Thereby, BGA9 as shown in drawing 1 and drawing 2 can be manufactured. 

[0066] According to the semiconductor device (BGA9) and its manufacture method of a gestalt of this 

operation, the following operation effects are acquired. 

[0067] That is, in the BGA substrate 2, it becomes possible to give regularity and to pull out connection 
pattern 2i and through hole 2d from bump land 2for chip a, by being prepared in the installation pitch of 
1/2 whose bump land 2a for a chip is bump land 2h for external terminals, and preparing bump land 2a 
for a chip, and bump land 2h for external terminals mutually by arrangement with regularity. 
[0068] The BGA substrate 1 1 of the example of comparison shown in drawing 12 to the BGA substrate 
2 of BGA9 of the gestalt of this operation here is explained. 

[0069] The BGA substrate 1 1 of the example of comparison shown in dr aw ing 12 has the installation 
pitch of bump land 2a for a chip, and a bump land 2h [ for external terminals ] installation pitch 
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unrelated to each other, and is the case of the arrangement whose regularity both do not have mutually. 
[0070] For example, in the BGA substrate 1 1, a bump land 2h [ for external terminals ] installation pitch 
(A) is A= 1 ,27mm, and the installation pitch (B) of bump land 2a for a chip is B= 0.70mm. Furthermore, 
arrangement of bump land 2a for a chip to a bump land 2h [ for external terminals ] position is made 
unrelated. In addition, although through hole 2d has been arranged in drawing 12 only to l/[ of the chip 
loading field in the BGA substrate 1 1 ] 4 field Thus, through hole 2d connected by bump land 2a for a 
chip, and connection pattern 2i A wiring path also becomes complicated, when arrangement of through 
hole 2d will become very complicated and arranging takes time, in order to arrange looking for one 
place at a time so that it may not lap with bump land 2h for external terminals. 
[0071] Therefore, the BGA substrate 2 shown in d raw ing 4 of the gestalt of this operation is clearly 
easier for the wiring layout design. 

[0072] That is, according to the BGA substrate 2 of the gestalt of this operation shown in drawin g 4 , 
while being able to shorten the time of the wiring layout design, wiring layout design in consideration of 
wiring length can be performed, consequently the flexibility of a wiring layout can be increased, and 
easy-ization of a wiring layout can be attained. 

[0073] Moreover, since it becomes possible to give regularity and to pull out through hole 2d from 
bump land 2for chip a, it ends with the design of only penetration type through hole 2d, therefore it is 
not necessary to use a multilayer-interconnection substrate with expensive build-up substrate, lamination 
substrate, etc. 

[0074] Consequently, low-cost-ization of the BGA substrate 2 can be attained and, thereby, low-cost- 
ization of BGA9 to which flip chip bonding is performed can be realized. 

[0075] Moreover, this can be shipped also as a chip-size package simple substance by using the chip- 
size package 6 with which rewiring 6a which transposes arrangement of the pad la to arrangement of 
the shape of a grid for bump electrode 4 was formed as a semiconductor chip 1 which performs flip chip 
bonding. 

[0076] Moreover, while being able to prevent breakage of the semiconductor chip 1 in a heat cycle test 
etc. by attaching in tooth-back lc of a semiconductor chip 1 the protective cover 8 which protects this, 
thermolysis nature can be raised as compared with closure by the mould, consequently the performance 
of BGA9 can be improved. 

[0077] Furthermore, when attaching a radiation fin etc. in the destination, compared with the resin by 
the mould, the direction of a protective cover 8 has the high junction nature of the aforementioned 
radiation fin, consequently can raise the thermolysis nature of BGA9 further. 

[0078] As mentioned above, although invention made by this invention person was concretely explained 
based on the gestalt of implementation of invention, it cannot be overemphasized by this invention that 
it can change variously in the range which is not limited to the gestalt of implementation of the 
aforementioned invention and does not deviate from the summary. 

[0079] For example, although the gestalt of the aforementioned implementation explained the case 
where through hole 2d was necessarily connected to no bump land 2a for a chip, in the BGA substrate 2, 
you may connect through hole 2d to all bump land 2a for a chip through connection pattern 2i like the 
BGA substrate 2 of the gestalt of other operations shown in drawi n g 9 . 

[0080] Namely, the BGA substrate 2 of the gestalt of other operations shown in drawing 9 In the chip 
loading field bump land 2for chip a, and a bump land 2h [ for external terminals ] installation pitch like 
the case of the gestalt of the aforementioned implementation, respectively 0.635mm, Under a rule to 
which it is referred to as 1 .27mm, and bump land 2a for a chip overlaps bump land 2h for external 
terminals of a chip loading field, station both and it sets to the chip loading field of chip back- face 2b. 
Through hole 2d is arranged through connection pattern 2i to all bump land 2a for a chip. 
[0081] According to this, the flexibility of a wiring layout is possible for giving regularity to bump land 
2a for a chip, and bump land 2h for external terminals in the aforementioned chip loading field, and 
stationing both, although it is inferior to the thing of the gestalt of the aforementioned implementation. 
[0082] Moreover, you may make equal bump land 2a for a chip, and a bump land 2h [ for external 
terminals ] installation pitch like the BGA substrate 2 of the gestalt of other operations shown in 
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drawing 10 . 

[0083] That is, the BGA substrate 2 shown in drawing 10 stations both under a rule which both set bump 
land 2a for a chip, and a bump land 2h [ for external terminals ] installation pitch to 1 .27mm (A=B), and 
bump land 2h for external terminals and bump land 2a for a chip overlap in a chip loading field. 
[0084] As shown in drawing 10 also as a BGA substrate 2 by such arrangement, arrangement of through 
hole 2d etc. can be performed easily, therefore the operation effect of the gestalt of the aforementioned 
implementation and the same operation effect can be acquired. Furthermore, it is good also considering 
the installation pitch of bump land 2a for a chip as bump land 2h [ for external terminals ] the integral 
multiple or the arbitrary multiples of an installation pitch, and the operation effect of the gestalt of the 
aforementioned implementation and the same operation effect can be acquired also by this. 
[0085] Moreover, although the gestalt of the aforementioned implementation and the gestalt of operation 
of others [ above ] explained the case where the installation pitch of the solder ball 3 which is the 
external terminal of BGA9 was 1 .27mm ? the installation pitches of the solder ball 3 may be things other 
than 1.27mm. 

[0086] Moreover, a protective cover 8 may be a thing of a flat configuration which does not have 
bending like [ although the gestalt of the aforementioned implementation explained the case where 
bending which can also protect side le of a semiconductor chip 1 was formed in the protective cover 8 
as shown in drawing 2 ] BGA9 of the gestalt of other operations shown in drawing 1 1 . 
[0087] Furthermore, you may perform closure by the mould as a substitute of a protective cover 8. 
[0088] Moreover, although the gestalt of the aforementioned implementation explained the case where 
the chip-size package 6 with which Id of insulator layers was formed in principal plane lb, and rewiring 
6a was formed in Id of insulator layers of a parenthesis as a semiconductor chip 1 was used, you may 
use the semiconductor chip 1 which does not have rewiring 6a. 

[0089] Moreover, if it is the thing of the area array type which arranges an external terminal to rear-face 
2c of a chip support substrate while the aforementioned semiconductor device has a chip support 
substrate although the gestalt of the aforementioned implementation and the gestalt of operation of 
others [ above ] explained the case where the aforementioned semiconductor device was BGA9, and 
performing flip chip bonding, they are PGA other than BGA (Pin Grid Array). You may be LGA (Land 
Grid Array) etc. 

[0090] In addition, the aforementioned semiconductor device may carry what [ not only ] carried the 
semiconductor chip 1 of memory, such as SSRAM, but the semiconductor chip 1 of a microcomputer, 
ASIC (Application Specific Integrated Circuit), or a logic function. 
[0091] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among invention 
indicated in this application is explained briefly. 

[0092] (1) It becomes possible by preparing the terminal for bump electrode loading in the chip support 
substrate of . semiconductor device in 1/2 of the terminal for external terminal loading, or the 
installation pitch of an integral multiple, and preparing the terminal for bump electrode loading, and the 
terminal for external terminal loading mutually by arrangement with regularity to give regularity and to 
pull out a connection pattern and a through hole. By this, the time of the wiring layout design in a chip 
support substrate can be shortened, consequently the flexibility of a wiring layout can be increased, and 
easy-ization of a wiring layout can be attained. 

[0093] (2 Since it becomes possible to give regularity and to pull out a through hole from the terminal 
for . bump electrode loading, it ends with the design of only a penetration through hole, therefore it is 
not necessary to use a multilayer-interconnection substrate with an expensive build-up substrate etc.) 
Consequently, low-cost-ization of a chip support substrate can be attained and, thereby, low-cost-ization 
of a semiconductor device can be realized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more bump electrodes for flip chip bonding which are the semiconductor devices with 
which the semiconductor chip was mounted, and connect with the surface electrode of the 
aforementioned semiconductor chip electrically by flip chip bonding, The chip support substrate which 
supports the aforementioned semiconductor chip by flip chip bonding through the aforementioned bump 
electrode, Two or more terminals for bump electrode loading which have two or more external terminals 
of the aforementioned semiconductor device formed in the chip back face of the aforementioned chip 
support substrate, and the field of an opposite side, and were prepared in the aforementioned chip back 
face of the aforementioned chip support substrate, The semiconductor device characterized by for each 
installation pitch and arrangement having regularity mutually, and preparing them in it in two or more 
terminals for external terminal loading prepared in the aforementioned chip back face and the field of an 
opposite side between the aforementioned terminal for bump electrode loading, and the aforementioned 
terminal for external terminal loading. 

[Claim 2] The semiconductor device characterized by being prepared by the arrangement characterized 
by providing the following. Two or more bump electrodes for flip chip bonding which are the 
semiconductor devices with which the semiconductor chip was mounted, and connect with the surface 
electrode of the aforementioned semiconductor chip electrically by flip chip bonding. The chip support 
substrate which supports the aforementioned semiconductor chip by flip chip bonding through the 
aforementioned bump electrode. Two or more terminals for bump electrode loading which have two or 
more external terminals of the aforementioned semiconductor device formed in the chip back face of the 
aforementioned chip support substrate, and the field of an opposite side, and were prepared in the 
aforementioned chip back face of the aforementioned chip support substrate. While the aforementioned 
terminal for bump electrode loading is prepared in two or more terminals for external terminal loading 
prepared in the aforementioned chip back face and the field of an opposite side in one half of the 
installation pitches of the aforementioned terminal for external terminal loading, the aforementioned 
terminal for bump electrode loading and the aforementioned terminal for external terminal loading are 
regularity to mutual. 

[Claim 3] The semiconductor device characterized by being prepared by the arrangement characterized 
by providing the following. Two or more bump electrodes for flip chip bonding which are the 
semiconductor devices with which the semiconductor chip was mounted, and connect with the surface 
electrode of the aforementioned semiconductor chip electrically by flip chip bonding. The chip support 
substrate which supports the aforementioned semiconductor chip by flip chip bonding through the 
aforementioned bump electrode. Two or more terminals for bump electrode loading which have two or 
more external terminals of the aforementioned semiconductor device formed in the chip back face of the 
aforementioned chip support substrate, and the field of an opposite side, and were prepared in the 
aforementioned chip back face of the aforementioned chip support substrate. While the aforementioned 
terminal for bump electrode loading is prepared in two or more terminals for external terminal loading 
prepared in the aforementioned chip back face and the field of an opposite side in the installation pitch 
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of the integral multiple of the aforementioned terminal for external terminal loading, the aforementioned 
terminal for bump electrode loading and the aforementioned terminal for external terminal loading are 
regularity to mutual. 

[Claim 4] The manufacture method of a semiconductor device characterized by providing the following. 
Two or more terminals for bump electrode loading in which it is prepared in a chip back face, and the 
bump electrode for flip chip bonding can be carried. The process for which the chip support substrate by 
which each installation pitch and arrangement were mutually prepared by having regularity in two or 
more terminals for external terminal loading prepared in the aforementioned chip back face and the field 
of an opposite side between the aforementioned terminal for bump electrode loading and the 
aforementioned terminal for external terminal loading is prepared. The process which carries out flip 
chip bonding of the semiconductor chip to the aforementioned chip back face of the aforementioned 
chip support substrate through the aforementioned bump electrode. The process which prepares the 
external terminal of a semiconductor device in two or more terminals for external terminal loading with 
which the aforementioned installation pitch and the aforementioned arrangement were installed in the 
aforementioned terminal for bump electrode loading, and mutual by having regularity in the 
aforementioned chip back face of the aforementioned chip support substrate and the field of an opposite 
side in which the aforementioned bump electrode was prepared. 

[Claim 5] The manufacture method of a semiconductor device characterized by providing the following. 
Two or more terminals for bump electrode loading in which it is prepared in a chip back face, and the 
bump electrode for flip chip bonding can be carried. The process prepared in two or more terminals for 
external terminal loading prepared in the aforementioned chip back face and the field of an opposite side 
in the chip support substrate from which the aforementioned terminal for bump electrode loading and 
the aforementioned terminal for external terminal loading were mutually prepared by arrangement with 
regularity while the aforementioned terminal for bump electrode loading is prepared in one half of the 
installation pitches of the aforementioned terminal for external terminal loading. The process which 
carries out flip chip bonding of the semiconductor chip to the aforementioned chip back face of the 
aforementioned chip support substrate through the aforementioned bump electrode. The process which 
is the installation pitch of the double precision of the aforementioned bump electrode, and prepares two 
or more external terminals of a semiconductor device in the aforementioned bump electrode and mutual 
by arrangement with regularity at the aforementioned terminal for external terminal loading in the 
aforementioned chip back face of the aforementioned chip support substrate and the field of an opposite 
side in which the aforementioned bump electrode was prepared. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ D r awin g 1] It is the composition perspective diagram decomposing and showing an example of the 
structure of the semiconductor device (BGA) in the gestalt of operation of this invention. 
[Drawin g 2] It is the fragmentary sectional view showing the structure and an example of a mounting 
state of the semiconductor device shown in dr awin g 1 . 

[D rawin g 3] It is the expansion plan showing an example of the structure of a chip-size package with the 
semiconductor chip included in the semiconductor device shown in drawing 1 . 
[ D r aw ing 4] It is the plan in which penetrating an example of arrangement of the terminal for bump 
electrode loading and the terminal for external terminal loading in the BGA substrate used for the 
semiconductor device shown in drawing 1 , and a through hole, and showing a semiconductor chip and a 
BGA substrate. 

[ Drawin g 5] It is the expansion plan showing an example of arrangement of the terminal for bump 
electrode loading and through hole in the BGA substrate shown in drawin g 4 , and a circuit pattern. 
[Drawin g 6] It is the bottom plan view showing an example of correspondence of arrangement of the 
external terminal of the semiconductor device shown in drawing 1 , and the pin number of this. 
[ Drawin g 7] It is the pin functional diagram showing in an abbreviation an example of the function of 
each external terminal shown in drawin g 6 . 

[ Drawin g 8] It is a pin functional description view explaining the detail of each abbreviation in the 
function of the external terminal shown in drawing _7 . 

[Drawing 9] It is the plan in which penetrating arrangement of the terminal for bump electrode loading 
and the terminal for external terminal loading in the BGA substrate used for the semiconductor device of 
the gestalt of other operations of this invention, and a through hole, and showing a semiconductor chip 
and a BGA substrate. 

[Drawing 10] It is the plan in which penetrating arrangement of the terminal for bump electrode loading 
and the terminal for external terminal loading in the BGA substrate used for the semiconductor device of 
the gestalt of other operations of this invention, and a through hole, and showing a semiconductor chip 
and a BGA substrate. 

[Drawi ng 11] It is the cross section showing the structure of the semiconductor device of the gestalt of 
other operations of this invention. 

[Drawing 12] It is the plan in which penetrating arrangement of the terminal for bump electrode loading 
and the terminal for external terminal loading in the BGA substrate used for the semiconductor device of 
the example of comparison to the semiconductor device of this invention, and a through hole, and 
showing a semiconductor chip and a BGA substrate. 
[Description of Notations] 
1 Semiconductor Chip 
la Pad (surface electrode) 
lb Principal plane 
1c Tooth back 
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Id Insulator layer 
le Side 

2 BGA Substrate (Chip Support Substrate) 

2a The bump land for a chip (terminal for bump electrode loading) 
2b Chip back face 

2c Rear face (field of an opposite side) 

2d Through hole 

2e Solder-resist opening 

2f Solid wiring for GND 

2g Solid wiring for power supplies 

2h The bump land for external terminals (terminal for external terminal loading) 
2i Connection pattern 
2j Through hole land 
2k Circuit pattern 

3 Solder Ball (External Terminal) 

4 Bump Electrode 

5 Under-filling 

6 Chip-size Package 
6a Rewiring 

7 Adhesives 

8 Protective Cover 

9 BGA (Semiconductor Device) 

10 Mounting Substrate 

10a Substrate side edge child 

1 1 BGA Substrate 



[Translation done.] 
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WJitfDffiKiJ^T - BtilSiSMtr .y f-fc<J;VMEiea* ? Hir 

*BUt4iei:fc3rf 4t>*>Tfc4. 
[00 193 

4fcft^HKtJ^T, RI-<0lllffit*t4aWft:iiH 

-oflFtfcftu *^aoigL«oitBja«*^4. 

[00203 01 (4*fKBOSat«)JBIBfc:ts»t4 i mil* 
( BGA) «^<Z)-«Sr^»tTSrr«lS^S 

®. ii2(iiii iz^tmfommnffimtznmmtfB 
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o-Mi*+mvim. 0 3 (ii i iz*tm&m 

•t^m^Kcm^ni b g AmmzMworm 
u<?)-m**mwi- f m x v b g a* «$rS3S lt^ 

•f¥HBI. H5{iH4fc5^BGA3Kfc;fcttftA*y:r 

BH, [27te[26fc*Wh^^O«H^>-0J£B&lS 
■CS^r >«fflH. H8 Jill 7 tii^f ^MWHFOWttt 
fettft#>HItf>B«fcR!W-ft t'>mmmw®?hi . 
[ 0 0 2 1 3 HI , H2 t^t^^^JWH^NJf** 
Sfi. ±ffllbfc.X*'J (0Ufcf, S S RAM (Synchr 
onous Static Random Access Memory)) & 

flugftjWpjasntiNwtf - 7 r i 1 7 u «? 7 rm 

miizx-oxi-v T-mmwx'h t b g a wr 2 tug u 

y 3 y<?)2&^7yifflOSSRAM&£'T"£> , )\ ni- 
gral 1 J: LT*ftaii££tf-/l'3i&<BGA*«2*>« 
ffi 2 c Kfg^ttKRtf fcflfcx U 77*1/ 4 9 4 70) B G 
A9T'&ft. 

[0022] *ar*<0je»BTU:» HtrlSBGA9tf0 
-MbLX. 1 1 9t*y (7X1 7tfy) OBGA90) 

X-)V3<r>WSm$. 1 19ffl(cRjg3ixfti*>"ett$r 
<. 1 9flHs»C*-5"rfcJ:<. fcftnlil 

5 3ffl&fcV)l 1 9«±-CS)oTt<J:V->„ 

[ o o 2 3 ] , ^mmmmx-mmti b g a 9 1- 

tt. UXttK-A'Stf, 018J:tfBI6fcijr*\J:'5fc, 
BGA3Sj$2CDf- -y 7*39*® 2 b t RJtfflWBTC* ft 8 

i2c c»f « (7xi7) iz&mtixmhtix^ 
i. 

[ 0 0 2 4 ] § 6 K s ^atcOJBIBlTtt . 7 7° 

1 1 bt\ *0>±ffl 1 b fcflMSftfcA'.y H 1 a («ffl 

vis) ^Easr^>7°«g4^otSi i ^iEa^a^m 

;U03fciM-J: 33rSE*6 a«?iltf7 7t 

[0025] H2(c^t*W*f-y7'ltf)±ffl 
lb±Kli, H3t*tJ:3'5r^#:^jtIgc7)liriS 
"CJ»*3*lfc«tM* 1 d tSEH6 a fc aWBrtS^Tfe 
9 , -I?)WEI£6 atiot^y F 1 aaEWfc^fT' 
TO4JBOf^tttf)E*IKit&iJl*T^ft. 
[00 26] ifltej:'), ¥8ftf-7 7-ia^60f!^ 
tt. SiEII6afeJ:V : BGASfi2S:^LT-?-iOKH2 
c flWiWHF X'h ft 3 tcfc*. htil . 

[00 27 J RUT. «nEBGA9S>aiSfcoVvtRHJ| 

t * t . 7 u v -y na«t: J: o <? ? 1 # 



(SHIM) fc«RWfc*«U **o«?ttfcISI3*i 
fc 7 U 7 7'f- 7 7««ffl<oa»<OAyrWi4 i: , 
ttf- <y 7° 1 *«RW?y7*fi4 *tf LT 7 U 77f 7 

rgicj;oTSStsBGAits2 (f-yraa« 

«) k. BGA*H2<0Kffi2ct1frF«t»{t6<lfc 
BGA9«i1#«^T-**»ROliX,rtf#-^3fc, ¥ 
- 77 1 coWffl 1 c CSttftl 7 l/ZX o TUX "Jftft & 
ftjfc«H#><-8 9, BGAffl82<0*<y7-£ 

mnmm=F^yr^ y h 2 h ( n\-^^mmm 

=f-) tfcfeV^T, f77'fflA'y75yK2a^Wf 
fflA>7°7 K 2 hco 1 /2tf3Rae-yf-C k »»tfeil* 
i: fc t C . f - 7 7'fflA>T5 >\ i 2at jWWHPffl^y 
7*5 V H 2 h t *<ffl5Caaitt** LfcSBTRft 4>*i 

[0 028] -t&;b*>. 4*tt^)}BJDk0BGA9OBG 
A3HS2-Ctt. 04lc^-f J: at. *<0f-v7^d$ffl2 

b t=tt^«Eii , c»ftS*xfc«»W'f - 7 rm^yry y 

h"2a^Bf-y^\ f-«5r7^a*ffl2b<0||EH2cffl 

F 2 hWRBK-yf-W l/2TRtttit. *»of-y7^ 
»ffl2b«-f-7 7lS«fllWfcav^T. Kffi2cffl!Jc7)lo 
comcoft&ffiTHXyTyyV 2 h<0WBK*JJ6LT 
4 oc7)/h$ %P]Bcr>1- 7 Tffly W5yh'2a ^"Eft^ 

7 7^SS 2 b 7 TfflA'yr 7 >- H 2 a i: Sffi 2 
c ffll^^hSP^fflA-yr^ >- K 2 h 4: ji^fflStcaaittt 

[0029] oiO, BGAa^2CDSffi2ci7)lOO 
RJ&>5iM&#f ffl^ > K 2 h O^fflfcWB-f ft <t 
oC, f-yrS»B2bt*j^rB3ftfc:EM8iifc4o 
<50^$^7 7-fflA'yr7> F 2 aMR»t^>ilTV^ft. 

[0030] *tJ. 04(i. BGA*«2C0^77^ 
H 2 b t^^f - «y 7* 1 Sr* Lfc f - 7 7*1M XVs'-y 4r- 
^'6 (H3#Bi) fc|^Lfc#fflW)<>*>fc. **)±**» 
(i> 7 7' 1 *J ,fc t>' B G AS« 2 3§j& L T 7 7 

fflA>r7>-F2a, MSfffl^>77>H2h, Jt 
3 9 4 7cr>Xfr-X -)V 2 d J: t>"»^ - y 2 i O 
El^Ufct>^T*ft. 

[003 1] ZZX\ X>iS-7 <) y?V-7 XT-is 
3 2 &df -y 7 x affl<7) S S R A M(T)^C0 B G AS 
« 2 ttJtt ft f - 7 7°fflA'y7-^ y F 2 a t 
2dc7)ESM«^Pffl2:, H5£JHwCRg|*6. 
[003 2] *J3. MBSSRAMiOJi^. BGA»« 
20*H2 c fctt^«fciaiS*ifcjWafiHF'C*ftl^ 
^-^3^iSSh--y^-(i, fiil«>i, HRWC1.27 
mmT'S>ft. LJt^oT, II 5 \,Z^t^ 7 7'fflA'yr5 
yF2aOfSat'7f- (B) tt. *W|flWBJBtf)BGA 
9T1i, 1 .27mmi01/2t% B = 0.63 5mmi^ 
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[00 3 3] EHW T^VlV-JVtLX, U 
yA7-VA'<-^=O.05mm/O.05mm < f-7 
TW^sr? >¥2a <m&/V)VY\y 'JX V liPgfl 2 
e«Ig=<D0.25mm/O0.35mra, X)V—-fc—)V 

2 d oiIg/x;L— > F 2 j <oitg= $0.20 
mm/* 0.30 mm. yyl//l/y^ F&aWft.&g= 
O.05mmi:U B5fc*Ht40aCEB3ft. 

4 OCOf - 7 7°ffl a>77 V F 2 a <9 3 *> . 

T(cffi*s#ifcf - -vrm^yry y f 2 aj:ii/\7- 

. i COf - 7 TfflAVr^y F 2 a t &lfrr> T£T 
O-f >y TfflA>7°5 y F 2 a fcO+'frfcffiSU *>OX 
)V—fc->V? > F 2 j Offi$ i: |bJ*»o T £TOf- 7 7°ffl 
A>75 > F 2 a OV :/X FHPSP2 e £04SgPi: 
OSgBf (F) SrF = 0.05mmi:-tl»t. |fiJ*»-jT£± 

of- 7 Tmrtyr 5 y f 2 a 0 v/p^v yx fiim 2 

e <^fiB9(2: >OP— sh— X H 2 J OMffifcOEBS 

(E) Ji. E*;0.22mmi:&&. 

[0 0 34] CIO (E) Offiii. H5tCtSWC, C = 

0.635-Hi:. H 2 + G 2 = I 2 fctiO. C = 0.6 

3 5--/" (I 2 -G 2 ) i&O. ■Titter C = 0.6 
35-v r ((0. 35/2 + 0. 05 + 0. 3/2) 2 - (0.63 
5/2) 2 ) ^0.635-0.20 = 0.43 5. C 2 
+ G 2 =D 2 £+.9. D=/" ( G 2 +C 2 ) fcfroT, 
D=v r ((0.63 5/2) 2 + C 2 )^0.54. §4>K. E = 
D - 0. 35/2 - 0.3/2^0. 22 t l Zi.->X^hfl 

[0 0 3 5] *C9l8L £±Of->y7°fflA'yr5>F2a 

F 2 j 0MS»i:<Z>Hlfc5>f V^-yTifeSEtl't*- 
v 2 k £ l *at*£fctt. y/WVy* HMfli& 
H (0.05mm) +EtftA?-y 2 kOfg (0.05m 
m) +EHBSBi (0.05mm) =0.15mmij«t* 
BufESIiBt ( E ) Ji. E = 0.22mm-e&l>fc2:*> 
(C. ES0.15mmT'J>^. 

[0036] l*:*^?. mmm ( E ) ti. S 

*UEJI( 0.15mm) J: 9 "Hfcfc&V H50£ 

±.<r>^-/7W^yry y f 2 aoy^yi^'x t-ispgp 

2 e <7)&bXil>-*-j\sy > F 2 j Offig|5t OHfc? 
4 y^?-yT*&&Eil£A?-y2k£ffMtl> (51* 
ETT) i 4:^*4. 

[0 0 37] ClOioK. BGA»fi2 0^--y7°S:}#H 
2 b tfcV vf f - <y 7°ffly \'y7°5 y F 2 a lafcX/t^-tf- 
/P2di:iSB^'C^-y2kt»)SBnfi'C**iktt, E 

<D%BC0m4 {I^tB G A»«2T"J±. f- -y rffl^'VT 
?yF2a2;X/P-*-^2 di££|iJWte, *»o{li3T 

i*fiow^-cffiatcs»4. 



[0038] BGA9fc*j»t*7y<yTf-v7 , « 
ttti. f" 7 TIM XVn- -y ^"-^ 6 It & 7 7" 

l«08HBffi(±ffilb) £BGA»«20f-77-£#H 
2bi:*fr&J§-t!\ ^0«ffi (7x^X^-?y) T'¥iS# 
f-y7*l £li^$r£*»4>$r*Ay:r««4 fctfl/CB 
GA*fg2 (dUTf* «><0T*ft . 

[0039] *iatO»IB«0B GA 9 titft** 
^f- -y 7* Hi, f-y 71M XV \° ••/ ft * 4fc 

ft. 7 7^0±H1 b Officii 1 d± 

C. ast^iat:. te^iC*.£^>7 s m«s4;Wg 

[0040] 4fc, BGA»K2(i. Mill. 2~4« 
SS0^1ISIS»«T"J) 0 . f - -y 7^ffi 2 b 
ilfe f - >y Tffl/ ^75 V F 2 a A» A> -eoKffl 2 c 

ztitzft&^m^yy^ y f 2 h * x-zm 2 t^-r <t 

[004 1 ]$ ^»1E^S«-C'S)I> B G AS«2 
<ort«tU4, «SWW«t*m±S-ii:4fc«>t:. GNDffl 
^E»2 f fc«Rffl^E«2 gjWftfc3#iTH4. 

[0042] 4fc. ^NM(tf-y7 , li:BGAa£K2<»)ia 
H 1 1$ iy02 tc^-f «fc a (c» x^dp HBIWrif 

cisryr-^-i^sigMH^it. ^mcj:->T. 7 

[ 0 0 4 3 ] 4fc. *ie»<0J»B<0B GA 9 <7)Wi^ 
7 7-lOlTffil cCli, H2(c*-f A3^H* 8 

[0044] ^rfc. -R^A'-8(i. mm. XryV 

xmtcm&m.izk'yxffifozti. T&mwmnB 

G A 9 CDfomt^- 8 (CJi . ^miflcf - 7 7' 1 SOWS 1 e 

mmmzxoiz. TU^covTVMfm&ztix^ 

4. 

[0045] xyj/-ru y^V-^Xr-v-a 
V02}^ J S'7^afflOSSRAMc7)BGA9T(i. i 
OBGA90jfi«t. Mitt'. |H]«OBGAl«jiOCP 
U (Central Processing Unit)&i:*# s i?g£i^-C& , )■. 
02lC^-fJ:at. U7O-*ift:J:-3riraaHR10 

;l/3*<y7n-t:J:-3T»tTSeaeiRl 0O#««ffliJ 
4KHF1 0at«jR«t«aiS*irv^. 
[0046] ^rfe. H6. H7feJ;lXEl8(i, BGA9 
fctJWC. *tf5BGA»K2<OKffi2cfcti : F«teiai 
$fl7tl 1 9fflcO^»*SHFT*6{i^-K-^3«tV 
*tV<0«SB4:tvhy^^EilT«it;8*-C 

[0047] JJJK. *nai^JBIBt J: !»¥g#§£S ( B 
GA9) ^ttWrjSBKo^TK^-t*. 
[ 0 0 4 8 ] ftfc. ffr£¥*tt®SO!Gft2r&(i. 0 
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1, 02Cjjrri 1 9ty<0BGA9«0lgjt^aT**l> 
5W*BT<^RJi, 1 1 9eyfcR5£3*i&fctf>"«± 
l l.9eyJ20koiOT'fcoTiJ:^. 
[004 93 *r. ^ l J&^ffia^^ti^f[H!& 

[00 50] ^HPDJEfllTni. 7 7' 1 «±ffi 

1 bCflMcSfifc;*? H 1 aflEUfc^fTTHMJUtf) 
ft?«tf)Bac* * »i * H 3 fcjjrf J: 3 6 a 

[00 5 1 ] f-y7lMX'<-y$ r -S'*6tf>¥ 

m-m^titimmm 1 d t statu 6at arc 

[ 0 0 5 2 ] 4rtJ . ,rtf)¥gifH- 771 ±fcffi^«Wi 
[00 53] -3r. f->y:T£JSffi2 bfcKtt6*l. 

7 y •/ 7 7"»«««/<y rmm4 & ^«^isg^aisc 

<7)f-7 7'ffl^>r5>'K2ai:, f-y7^a*ffi2 b tR 
*HPJc9giB2 c lcRttfenfc«ft<0i1«*B^fflAyr5 
y H 2 h 4; tcfel , f - 7 rjfl^VT? y K 2 atffl-gfl 
WPffl; V H 2 h CO l / 2 coms £ -y ftfc 

^yy'yy K2 h fctffflSMiJtt** L£EfiTl&tf 
feflfcBI4fcjR*BGA»K2 <?-y7$JWHR) 

(iff I). 

[ 0 0 5 4 3 z z x\ ^mmcommx-m^h b gass 

2tt. H4fc^rfJ:3t, f- 7 7°3d#ffl 2 b <0f- >y 7?g 
«jSWK*J^r, **>?-y7*£J*ffi2bfc:#jS3;ftfcf- 
■y Tffly <y 7°5 y K 2 a <7D|ga t vf (0.635mm) 

a*. f-7 7°S:l§ffi2bc7)SS2 c{PJ{cffM§ix^h« 

^fflAyr^yl^hOt&Str-yf- ( 1 .27mm) CO 1 
/2TR»*£i'U ^lrX0PJ»<7D^^ffl/<VT5 
VF2 h^fflfcJtJELT4Otf)/hS*P?»<0f-y7 , ffl 
Ayr 5 y Y 2 a j&«Hft»**t J: 3 sflrfflffltt** LT 
BUS ft. ZtlizX*). j-v7ft^yy°?yV2a.t»>\- 

mt>=Fm^yTy yY2ht mmzmwmi^ir^ 

[00 5 51 BGASI2«SI2c«lo 

comco^m-m^yyy y h 2 hojMBtwft?*-* 

f-/7^ftH2bOf-<y7 , ««««ti3V^I!3 
fcfciESSfl/^O^/JvS&^TfflAyT^y F 2 a 

[00 563 J: 0 , *I8»<OJK!BOB G A36R2 
Ttt. f-y7°5fc8ffl2 b»f77fflA*y75yK 2 a 
t fcOSffi 2 c IlOJfSWPfl^^yr 5 yV2ht £1t 
mWWI^6M»^7V)X^-*-^2d#. BG 
ASK 2 COi- 7 rftttStftrflfflttlfc: , - 7 TfflA 



yr? y F 2 a i: tJQ' 1 *f 1 (Dm^XWf^tlX^l . 

[0057] ^yrmm4^iYix^-yT^^ 

X) < „ $r - * / 6 CD*mfaj- 7 7' 1 £ B G ASS 2 *)f - «y 
7"£J*ffi 2 b(C7'J 7 7"f - 7 TBrntS . 
[0 0 58] **>HK *1\ H3t*-r<J:3(c, fv7 
-•M X* -y ^-S/6 -y 7* 1 1 d 

^fcEB$^-eix-fix«0^'y7~lffi4 k . £*Uc*t 
JWftBGA3HR2tf5f-xr$»B82 b <9#f- 7 7'ffl A 

1 C0±ffl 1 b £ B G Agfa 2 COj- ••/ T$$m 2 b k £*t 
[6] $ -*T 7 x >f X y tOftJBT B G A«*£ 2 Of- -y 7* 
S1$ffl 2 b ±(C#^frf- 7 1 -r^r^^f - 7 7"-iM X> t 

•y^-^'6^ieat-§» 

[0059] Wt\ix. vyv-Zfi-oX. \$A,tz<r»<y 
y°9M4%mm.l. zti?tiwtyy°%&4kBGAg 
Wioyf-v rm^yy'v y h 2 a zw&th. 
[0060] ZtUZX 0. 7 V ••/ 7°f - ■yraajw^T-r 

[00 6 1 ] *<3flL K¥t:J:-3T. BGAIS20S 

M2c o#^s^ffl^"yr5 y H 2 h (c^hM^T$> 

l> 1 1 9ffl<0J4^*-^3*R»t4. 
[0062] BGA9<0JMWHfC*6tt^iK 

3 Otl^ttOES S-^ t)t t <7)* i- [l 6 X' hh . 
[0063] as^-C. *«*f- > y7 , lfcBGA»R2fc 

C07 U 7 7'f- 7 Timmzfi IX , xjK^ x^c7)«^ 

z&t&tfiiXTyy-yiii'StmitL-ti. 
[0064] -ewa. ^mm^-yriffytmi ci:yy 

[0065] iiifciO. 01. H2tS?t±'35rBG 
A9Sr»j&-fl>^fcA^^. 
[0066] ( BGA9 ) £3 

[0067] "t**)%. BGA36K2t*JV»T» 

fflys;y7°7 y F 2 a ^hSEffi^ffl^'yT-^ y H 2 ho 1 
/2com.mx 7 f-tisft^ii. *>o^- »/fflA>77 y 
h 2 a t ffly n' y r 5 y k 2 h k mmzmm 
tGit:%m?mtt>tix^z,z ki,zx f^i^ 
yr5 y K 2 a*»<»«it/^-y 2 i *?xiv—fc->i>2 
dimmzmz^xmmzkmmtetch. 

[0068] ZZX\ ^mMcr>mBCOBGA9COBGA 

mm 2 izK t h m 1 2 iz^timmco BGAitnc 
^xmwti, 

[ 0 0 6 9 ] 0 1 2 {CStfJtlRWWB G AMR lltt, 
f - 7 rffi; n' y 7'7 y H 2 a OlSfi t -y f - 1 ^(-gB^^ffl^ < 
>77> K 2 hcOgatf 'yf-fc^Mia^-C'. jSoH** 4 

ffistaii mcom^msco^x'hi . 

[0070] Milf . B G AM 1 1 Ttt. JWWFffl 
A>77> K 2 h^SBtr-yf- (A) *^ A= 1.27m 
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(B) i\ B = 0.70mmT'J)l>, ££>fc, WSfl 

/^r? y h 2 h <D{2at*f-f 4^- •/ rw^yyy > f 

2a<0E{t*H«»*t)<0i:L"CV^. =5:fc, Hi 2T 
liBG ASJR 1 1 KfeJt 4 * •/ TlfSJffiilSO 1 / 4 «* 
<0&fc;^-*-^2d£iSaL£* { , <roJ:-?fc. f- 
•y rfflA>7'7^ F 2 &b»WW-y 2 i fc«fc ->T» 
«3*ifcxrt'-rt-/l'2 dli. JWWFffl^yr^y H 
2 h fc *5: fr^i 3 fc 1 o-f -»HBf * £ LfcA* 
■TifeA, x;U-*-^2d^I£B* 5 #$fc«$&iO 

fc&6„ 

[007 1] Lfc#->T, *Sat<OJBSI«)04t5S+B 

GA3EK2»^r!!(*B i Hfe3&>ic-e<j5isHi^>f 7<7 Ff£ft* { § 

[0 0 7 2] E4t^-r*|lifi<?)ff»BGA 
ffig2fcJ:ix{£. *C5B*W7?hKitoiSia£»ll& 

•^-i-rfc**^ static. iaisss#*LfcS«i' 
'fr^hattSff^ifc*^*. *«>*s*» brut 

* h*>St&KfcflK»LTl3*M 7*7 FOgJHM6 
[0 0 7 3] itc. 1"v7W<>y7'yVY2&frt>Z)V 

-*-^2d*raiijtts»fc*-cgi*aj-rifc* f ^riBfc 

fc&fctf). »ffl:M7V)X/P-*^2d<0^IM-T' 

[0 0 741-eofeS. BGAS«2cr)iS3Xb'fbS:ll 
2. z fc . <r fit <k 0 , 7 u -y 7f- -y rmMfiifib 

tlh B G A 9 cOffi 3 X F -fb*- miX-* & . 
[ 0 0 7 5 3 j£fc. 7 U vTJ-yyimZfr 3.¥3W|sf- 
v7°l fc LT. fW<7 F 1 a£>ffiB£Ay7l$l4ffl 
«tS?#<«BfciB#»JC.*SEill6 ajWBJSSfUfcf- 

XA -y 4r- b IX t> i*l*ai??-f S - fc 
•5.. 

[0076] iit, ¥iftf771«fIlcC, .1*1 

0. ?ajS^^^rXh=5ri:'t^tt4^#cf--yri<?) 
SStiSSrE6<'C: fc#T# § fc fc tfc, t-JUFCJ: 4Sjh 
fcjaRLTJWRtttJft'iiCli:*^*, -£<0&IL BG 
A90>titB£l*LL?**. 

[0 0 7 7] Sfcfc, ffi^5fet'Sda7^y=5ri:S:K , 5# 
tt£*§£fci>. t-^HCJ: £><UIIifcib'<T»!^- 

swartfiRiesas? -f yotg-^tt^s < , -tana, b 

G A 9 c»*tt£ $ * . 

[0 0 7 8] JJUt. *!M8#fcJ:oTfc3ftfc»9J£» 

MByFJ?OilJi<?5»!IfclS££ii& i><DT-(ift< . 

m%zmML%^mxn*3&s°i&xh&zbii-m? 

£X'l>%\>\ 



[0079] «£tr frlBHSt^ffiT'ti. B G Afflg 
2 fcfc . *"f L i £T - -y 7ffl^>r5 VH2a 

EI 9 \Z7h-f\^M.M<mm<r> B G Ag$ 2 J; o 
fc .-kx <n + -/ rm X y r ? y F 2 a - y 2 

i fctfUT*^*-^2d£ffittl/C«>J:vi. 

[0080] t=5rt>*> . 11 9 (cs^-fflw m&<mm> b 

GA*R2li. *<0*v7lS««*fcfcVVt. f-vrffl 
Ay 7 y F 2 a i tWtWPJB' S> 75 y F 2 h O 

isat- 'y f - * nut mmmmn^ t 

0.63 5mm. 1 .27 mmfc *>Of->y7^f«IR«^ 

{'l-^Sg^-ffl^ > H 2 h tlf - -y 7'ffl^ n>77 y K 2 

f-y7*Sl§iB2bf5f-yr}MJffl«{C*J^T. £ 

to^- v r^N'yr? y h 2 a nzwrnnf-y 2 i 2:^- 

LXX)V--fc-)V2 d S:iEBL!t t COT^-S „ 

[008 1 ] iftcifitr, ittwr^wiAit 

%mza^X^ 771^75 y H 2 a fcJI^ffFfflyN* 

yT"^ y b' 2 h ta«ttfcftfc*tfitiilWi - 

[0082] El 1 0(C^fB!CO||fficO^®<OBG 
A»K20iat, f-yr»*V:r?VK2afc*MMI 
^N'yT7yh'2hc7)|Saf7^^L< LTti 

[0083] -f^hh. Ell 0tC^tBGA*R2tt, 
•f" -y 7°W ^ y~?7 y Y 2 a tMW^77yK 2 
h<OMt«y<f-fclWi:fc 1.27 mmfc L ( A= B ) % 

*of -y Tisassifc: fev ^-c^hgpffi^ffl^'y y h 2 
h fc f - -y rffl^N'yT-^ y k 2 a fc 36«aart4 i 0 &hbj 

[0084] ^<7)J;3^Ea{CJ;l>BGAS«2fcUT 
t . El 1 0 iZTtti. -3 tc. 2 d coEtt^ fc' 

^fflS6*fc|S]«<7)#^*^tfl»-fc* J T'#l». S^. 

f7 7fflA>77Vh' 2 aOfgat-'y^-^f-M^ 
ffl/N>77 y F 2 hco^a £ -y f<r>WM£h h otiffiK 
<7)fgifcfcLTt«fc<. ifiCtoTfcirlBKilfMKIBW) 

[ 0 0 8 5 ] 4fc, |frlBHM^©fcJ:t/H!iISfl!!^Sfi 
tfWBJBTtt , B G A 9 tftfMWF?* 4 MLtiX-iV 3 
<9!Sa £ •/ ^-* s 1 . 2 7 m m«D#£fcOV ^•Cg^BJ L?t* 5 , 

(i^^^t>-;^ 3 tfoisa £ v f-« . 1.27mm w\-<n> i> co 
X'hr>xhi.^\ 

1 0 0 8 6 3 ifc, HirieHlfeco^ffitli, 02 c^-r J: 
^IC. «a*A-8K. ¥*ftf--y7-l^iPJffil e ift 

11 1 1 \z^wmk<mim B G A 9 « J: 3 fc, «S 
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[0087] Sfefc. Umti^-8<7Xtbt)tLX*:- 

[ o o 8 8 ] * fc , gut zmmnffiBx-ii . *mfoi- r 

1 fc LT\ bO&JiBI 1 dtfm&Zti. fr-oZco 
mm 1 d KBffi!£6 a#»j££*Utf- Xa> 

[ o o 8 9 ] ttz. mmmmmiizvmmcomm 

COBMX'IZ. ffiiitmfam&tfB G A 9 Oii^KOUT 

ftm.<F>mm2 c s-ae«tftxy ttva ? 

jrcOliCDX'fotltf. BGA^COPGA (Pin GridAr 
ray) ^>LGA (Land Grid Array) & t'X'fo r> X t i 

I 0 0 9 0 ] fcfc . flHB¥*tt£l(2. S S RAM&fc* 

ay&ti&AS I C (Application Specific 
Integrated Circuit), fcm±ny'7?g|^^# 

[0091] 

*KfcfcvvrB*$;h.ftfMH0)3fc. ft 
J: -5 Tfl&iift $3l£1S#Kfft B >WUf . 
&.T<7)kt5*)X-hh. 

[0092] ( 1 ) . ¥mfoMW<7)1-vT3$m&lzi5 

ux^yymmmmm^wmm : mimm = Fcr> i / 
*?xii>-*->i'Zmwm$:iiffzi£x3\z m-rz t tf«im 

tfcft. ClixtctO. f-?r3aHHRfcfcW-ftB»l''f 
r?hSitoiiffl*»Wrt-ft £ 

fcfcEft£ 4: 

[0093] ( 2 ) . A*y7tiiaffl«F* l ^'l'- 

ft£ ift.CJ:'). ^MKOS^^ Mfc£ 

SWCSft. 

[Hi ] *wmm/mw&i,zmh*mwmw. ( bg 
a ) <Dim<r>-& * tx ^tffif&mmmx'h ft . 

[H 2 ] m 1 £^-t¥jgtt§§atf>flB£fc ^cOH^*ffic7) 
-W * 55t«4»S ffi0T'£> & . 
[03] Hit^-r^iWBIIBaH^aSiti^frf- 

■y r Lfc^ -y r-T-f Xvn° y y-ytf9flBI<75— 
[04] HlKS-f^mSttiiafcfflv^iiSBGASSE 



mmm Lx^-t^mmx-h ft . 

[05] B4(Cjj^BGA3^Kfittft^>'7"*«JStt 

tm^mmx'hh. 

[H6 3 0 1 lZ7jki-*&fal&mcr>mi&=F<0$mb Zil 
[07] H6t^#M«aH^ltie<^HSIfc«B"C* 
[ 08 ] 0 7 K^tt»*?<^tffifc:&»tft4»HOB 

[09 ] ^^coffii^iiifico^o^^stfflv^ 
iti, b g AaHRt*j»t ft xyrwtiinmm 1 ? twtm 

IA" B G Ag«£ gj£ L T TTsi-y-mgiX'h ft . 

[0io] *wn<omcr>%mcoBmn¥mftmmzm^ 

t> ftft B G AffiKtCfc ft ft A'yTSfflt gtfBSff? t jmb 

J: B G ASKSffiaLT^t^iBHtrftft . 
[011] *^BJ!Wffii7)|l)!ife«^ffico^*ga«ffite 

[012] ^mtyco^mfammizm-hitminimfc 
mmzm^tihBGAmmiz}5tt&rt>ymM§MF8 

i jfsawcfvr 

1 a y^-y h* (^ffifllffi) 
lb ±B 

ic m 

Id 

le (IIS 

2 BGASS (^'y7^^«) 

2 a f - -y V H ( Ay7"«Wf«fflWf ) 

2 b f-y7*3a*ffi 

2 c Sffi (M«ftl|OH) 

2 d 

2e y;^l/»MP3 

2f GNDJB^IBH 

2g CaWH^^EII 

2 h mm^m^yy? > h ( iwwmiEffliBHF ) 

2 i mm^-y 

2j *— iVyyY 

2k W&>*9-> 

3 tt^#-;K^aBSHF) 

4 yN'yrfl;® 

6 f-xT^XyN'-yy-^' 
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[08] 



8 



Signal 


Description 


Vdd 


Power supply voltage 


Vddq 


Output supply voltage 


Vref 


Input reference voltage 


Vss 


GND 


K/K 


Differential shifted LV-PECL clock 


A 


Address 


/WE 


Write enable 


/SS 


Add res select 


ZQ 


Output impedance control 


DQ 


Data 


/BWS 


Byte write selects 


zz 


Chip enable 


M1 ,M2 


Mode select 


TMS.TDI.TCK 


IEEE 1 1 4 9 test input 


TDO 


IEEE 1 1 4 9 test output 
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